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Institute of Earth and Planetary Physics, University of Alberta, Edmonton, Canada, T6G 2J1 (Received May 15, 1987; Revised September 9, 1987) It is now almost three hundred years since HALLEY (1692) suggested that certain features of the Earth's magnetic field exhibit a slow drift to the west. At that time relevant data were scarce and Halley himself concluded that a full understanding was " reserved for the industry of future ages". Now a great deal of industry has, in fact, been devoted to this problem and considerable progress has resulted, but a complete theory still eludes us. For example, in a recent paper, MALIN (1985) points out that "in the absence of a quantitative physical theory of geomagnetic secular variation, there is no satisfactory method for its prediction". My purpose here, then, is to describe how recently published archaeomagnetic results from Japan and southeastern Europe strongly support at least one persistent geomagnetic trend, namely the westward drift.
The data in question are estimates of the strength of the ancient magnetic field obtained by the classical technique of THELLIER and THELLIER (1959) . The European dataset was first reported some years ago by KOVACHEVA (1980) , and has been updated recently by KOVACHEVA and KANARCHEV (1986) . The original data were reported as century means, and these indicated that a strong maximum occurred in the 11th century A.D., followed by a smaller maximum in the 17th century A.D. (Fig.  1) . The new dataset is more extensive, but the individual results are not tabulated. The main features-notably the two peaks-are still clearly visible, but the earlier one is now resolved into a double peak, labelled A and B in Fig. 1 . Maximum enhancements amount to 50 to 60% over the present-day field value.
The Japanese dataset is reported by SAKAI and HIROOKA (1986) who provide a complete tabulation of results from which the relevant part of Fig. 1 has been constructed. A double peak (A', B'), followed several centuries later by a smaller peak (C'), is evident. These can be correlated with the features A, B, and C on the European curve. Note, however, that a shift in the time scales is necessary to align the peaks. This amounts to 350 years. If the intensity peaks reflect westward drifting sources in the ovservanons).
Many authors have reported drift rates for various aspects of the geomagnetic field (BULLARD et al., 1950; YUKUTAKE and TACHINAKA, 1968; HARWOOD and MALIN, 1976) . The estimates obtained depend on the features involved and the Fig, 1 . Archaeointensity results from Bulgaria and Japan. The large dots represent the century means given in KOVACHEVA (1980), the continuous curve was traced from the polynomial fitted to the extended dataset by KOVACHEVA and KANARCHEV (1986) . The Japanese dataset is compiled from the tabulation given by SAKAI and HIROOKA (1986) . For clarity, the curves have been arbitrarily shifted vertically. Japanese intensities are given on the left and corresponding dates are given by the lower time Table 1 , Enhancement of a geocentric dipole (moment=MD) by a radial dipole (moment=M) at the core-mantle boundary. Fig, l . Archaeointensity results from Bulgaria and Japan. The large dots represent the century means given in KOVACHEVA (1980), the continuous curve was traced from the polynomial fitted to the extended dataset by KovACHEVA and KANARCHEV (1986) . The Japanese dataset is compiled from the tabulation given by SAKAI and HIRDOKA (1986) . For clarity, the curves have been arbitrarily shifted vertically. Japanese intensities are given on the left and corresponding dates are given by the lower time is evidence that the drift is decelerating (HARWOOD and MALIN, 1976; HOYE, 1981) , the value suggested by the archaeointensity data is entirely reasonable. Just what this drift consists of, however, remains open to debate. The old idea that the entire non-dipole field drifts bodily to the west (BULLARD et al., 1950) has been superseded by a more complex model in which the non-dipole field is separated into drifting and stationary parts (YUKUTAKE and TACHINAKA, 1969) . A simple model in which a subsidiary radial dipole located just below the core-mantle boundary drifts beneath the site in question often accounts satisfactorily for many features of the secular variation. For example, MALIN and BULLARD (1981) it is more realistic to envisage drifting radial dipoles as electrical eddy currents (MALIN and BULLARD, 1981) ; or perhaps they are similar to the "rapidly drifting flux spots" recently recognized by BLOXHAM and GUBBINS (1985) . Whatever the physical reality, it appears from the new archaeointensity results that westward drift, in one form or another, has been a characteristic feature of the secular variation for at least a millenium and a half. 
